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PARK RIVER PRESSURE CONDUIT
ITEM Ht,.6

1, Gonoral description. ~ The Park Rivor pressure conduit is to be

n double box of reinforced concrete with conter wall, It has beon deo=-
signod as o hingoless crch, with the welght of the structurc and super-
imposod loads assumed to bo uniformly distributed over the foundation
whoro the structurs is founded on oarth or on piles, Vhore the structure
rasts on rock, only tho dead woight of the structuro is nssumed to bo
uniformly distributed over the foundation; tho supcrimposcd loading be-
ing assumed to be concontrated at tho bases of the vertical walls.

2, Mothod of annlvseis, = In analyzing the conduit, tho contor

vall is at first assumcd %o be oute The analysis is mado in accordanco
with stendard orch formulac as given in Spofford's "Thoory of Structures,"
page 639, the symbols used by Mctealf & Eddy corrospondinpg to thosc used
in Spofford's, Bending momonts were computed for one half the conduit,
with eonter wnll out, for nll symmetricel londing, the bonding moments
for the othor half being the same by symmetry, With tho bonding momonts
known, the deflection at the centor of tho conduit, with the conter wall
out, wns then fipuroc from the generel formule ¥y =uf.dex/E.I. modifiod
in this cnsu to the form Ay = § 5
The deflection causcd by n load of unity at the contor of the conduit
with center wall out wne then fipurcd., Tho ratio of the deflcction for
dead and supcrirposed loads to tho defleetion caused by o load of unity
gives the vortic#l reaction taken by the conter wall,

¥ith the contor wall reaction kmowm, bending moments were again

figured on the ontirc conduit scction causcd by this roaction only., The



algebraic sum of the bending moments from dead load and superlmposed load
with center wall out, plus the moments caused by the center wall reaction,
gives final bendin: moments on the conduit,

S Unsymmetrical loading, = For unsymmetrical loading the super-

imposed load is assumed to cover one-half the conduit roof and the thrust
against the side wall of the loaded half is assumed to be greater than
the thrust spainst the side well of the unloaded half, The result of the
unsymmetrical loading is to produce rotation and trenslation at the top
of the center wall, and to produce bending moments in the center wmll,
roof slab, mand floor sleab,

| To solve the bending moments caused by center wall movements
noted above, use was made of the theory of slope deflections, The gen=-
ernl formulae for slope deflections are glven in Ketchum'!s "Steel Mill

Building," page 298. The angle of rotation is given by the gensral

formala ae"-'-‘ _}%3

Horizontal displmcement, or tronslation, is given by the general formula

- Mzdz
DX “f BT

- L9,

These formulae have been modified into the forms A* = = {%
and AD = é—gz M/e3 By means of the slope defleotion formulne,
two simultancous equations erc osteblished which have two unknowns, these
being the bending moments at the top ond bottom of tho conter wall duc
toc the movement of the top of the wall, The bending moments et the top
and bottom of the coenter wall due to movement arc added to the center
line moments in the roof and floor slabs duo to dead load and superimposed

lond to obtain final moments,



The finnl section was determined by the maximum conditions as
obtained by meking coambinations of the results of the varlous assumed

loadings.
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